Social, emotional and motivational behaviours are associated with production of automatic bodily responses. Re-representation in the brain through feedback of autonomic and skeletomuscular arousal is proposed to underlie "feeling states". These influence emotional judgments and bias motivational decision-making and guide social interactions. Consistent with this hypothesis, dissocial behaviour and deficits on emotional and motivation tasks are associated with blunted bodily responses in patients with orbitofrontal brain lesions or developmental psychopathy. To determine the critical dependence of social and emotional behaviours on bodily responses mediated by the autonomic nervous system, we examined patients with pure autonomic failure (PAF), a peripheral denervation of autonomic neurons with onset in middle age.
Introduction
Bodily states of arousal, mediated in part through the action of the autonomic nervous system, are proposed to play an important role in emotional, motivational and social behaviour (Damasio, Tranel, & Damasio, 1991; Damasio, 1994 Damasio, , 1999 . Whereas outward expressions of autonomic activity such as sweating, and facial flushing may act as social cues, awareness of internal bodily responses underlie feeling states and "gut feelings" that may colour or intensify emotional experience, motivate behaviour and guide social interactions (James, 1894; Lange, 1922; Damasio, 1999) .
Visceral and skeletomotor responses have long been recognized as integral components of emotional expressions, conserved evolutionarily across animal species (Darwin, 1998) . The close relationship between bodily state and emotion is central to the James-Lange theory of emotion, which argues that the essence of affective experience is the brain's perception of bodily arousal state without which there could be no emotion (James, 1894). Visceral and cardiovascular responses, controlled by the autonomic nervous system provided the obvious substrate mediating "emotional" bodily reactions. However, because autonomic arousal may be unspecific compared to the range of different emotional states, an alternative argument was proposed that changes in bodily
